Abstract
INTRODUCTION
At present, there is an extensive research and discussion about quality of life (QOL) on national and individual level. There is no unified definition of QOL nor unified of methodology of its measurement. QOL reflects the difference between the hopes and expectations of the individual and the individual's present experience (Fayers and Machin, 2000) . QOL is for many scientists complex, multidimensional concept, for which there is no uniform definition (Das, 2008; Ira and Andráško, 2007; . QOL issues are intermingling with many disciplines from economics, theology, psychology, medicine, up to geography. Therefore, it is important to define the area of QOL and suitable choice of indicators (Murgaš, 2009 ). Veenhoven (2006, p. 2) describes difference between objective and subjective QOL. In his view, objective QOL refers to the level of satisfaction and explicit standards of the good life as assessed by an impartial outsider, e.g. the availability of services, the average wage, quality of the natural environment, etc. Subjective QOL, according to him, concerns self-appraisals based on implicit criteria, e.g. someone's subjective feeling of health. These two qualities do not automatically correspond. A person may be in good health by the criteria of his doctor; however his subjective feeling is poor.
Health is a fundamental human right of all people in the world, referred in the United Nations Universal Declaration of Human Rights (1948) . World Health Organisation (WHO, 1948) defines health as "a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity". Deaton (2008) considers evaluations of income and health as the most important determinants in assessment of QOL. Furthermore, Stiglitz et al. (2009) consider health as the most fundamental dimension of QOL, because without health, none of the other dimension has any value. Problems with health (physical or mental) influence QOL and can shorten length of life (Eurostat, 2015b) . Our paper focuses on health as the third dimension of QOL, recommended by Eurostat, because it can highly influence economic and social development through human capital of a society. Furthermore, healthy life is also a sign of societal well-being (Eurostat, 2015b) .
The paper attempts to answer the main investigation question about influence of health on QOL in the EU countries.
The partial research objectives of this paper are:  to answer the question whether indicators of objective and self-perceived health status substitute each other,  to explore influence of satisfaction with health on overall life satisfaction,  to examine the relationship between indicators of objective and self-perceived health status and overall life satisfaction of people in the EU countries.
In order to meet the research objectives, the paper is divided into several parts. Theoretical framework contains brief overview of the QOL concept, health indicators and related literature. The next part is dedicated to description of our data and used methodology. In findings, we discuss our results obtained from research. Finally we conclude and evaluate research objectives.
The main contribution of the paper is assessment of health as one of many dimensions of QOL and its influence on overall life satisfaction. Our results confirm positive influence of health on overall life satisfaction among EU citizens and its diminishing significance in countries with higher level of economic development by the means of linear regression model.
THEORETICAL FRAMEWORK

QOL and health
Besides the QOL term, there are numerous related terms that are often used as synonyms, although their meaning is not yet precisely defined, e.g. life satisfaction, happiness, subjective well-being, well-being, etc. Diener (2005, pp. 2-3) defines subjective well-being as all of the various types of evaluations, both positive and negative, that people make of their lives. Life satisfaction represents a respondent's evaluation of his/her life taken as a whole. He describes also domain satisfactions as judgments that people make in evaluating major life domains, such as health, job, leisure time, social relationships, and family. Veenhoven (1996, p. 14) specifies happiness as a person's overall evaluation of his/her life as a whole. In the field of sociology, Heřmanová (2012) defines QOL as a reflection of objective environmental, social and spatial (geographic) systems in relation to individual motivation, skills, goals and expectations. WHO (1997, p. 1) states QOL as individuals' perception of their position in life in the context of the culture and value systems in which they live, and in relation to their goals, expectations, standards and concerns. Stiglitz et al. (2009, p. 145) in the report on the Measurement of Economic Performance and Social Progress characterise three main conceptual approaches in QOL measurement. The first is based on the concept of subjective well-being, the second on the capabilities and the last on welfare economics and theory of fair allocations. Even though there are differences between these concepts, they all have a part in QOL measurement.
QOL indicators should be understood through a multidimensional framework as proposed in the Stiglitz et al. (2009) . Eurostat Report of the Task Force (Eurostat, 2011) recommends the development of multidimensional indicators of QOL. This report, through the results of the working group, reviews the existing indicators, the methodology and various recommendations in the selection of indicators. Multidimensional measurement of QOL focuses on the 9 approved dimensions, namely: material living conditions (income, wealth and consumption), health, education, productive and valued activities (including work), governance and basic rights, leisure and social interactions, natural and living environment, economic and physical safety and overall experience of life. Nováková (2014) in her paper provides a current view on the issue of measuring QOL, with focus on the objective QOL and review of thirty aggregate indices which reflect the total or partial aspects of objective QOL. Havasi (2013) explored relationship between indicators of objective and subjective financial situation and connections between financial situation and overall feeling of happiness. Correlation analysis showed only week linkages among different types of indicators. He also found that share of happy people within different income categories increase with higher income level, but with a diminishing rate.
A significant part of the research is focused on area of health-related QOL (HRQOL) (Bowling, 2005; Moons, 2004; Sullivan, 1992) . According to WHO (1997, p . 1) definition of health measurement and its impact on health care should concern not only changes in morbidity but also measurement of well-being. This can be achieved by measurement of improvement in QOL related to health and health care. WHO developed two instruments for measurement of QOL (the WHOQOL-100 and the WHOQOL-BREF) that can be used in various cultural conditions. This instrument consists of 26 items which measure areas such as physical health, mental health, social relationships and environment. Centers for Disease Control and Prevention (2012) define HRQOL as a broad multidimensional concept that usually includes self-reported measures of physical and mental health. HRQOL is primarily related to the areas which are influenced by health care providers and health care systems. It can be measured by direct interview with patients or indirectly through various generic tools, e.g. Short form (SF)-36, WHOQOL, etc.
Indicators of health
Health of the population is a determinant which can highly influence economic and social development of country through human capital. Furthermore, expenditures on health represent a substantial part of private and public resources in Europe. (Eurostat, 2015b; Šoltés and Gavurová, 2013; Szczygiel et al., 2015) . Consequently, in each country there is an effort to protect, monitor, and in particular to improve the health status of population by applying appropriate tools of health policy (Šoltés and Gavurová, 2014; Michalski, 2014; Raisova et al., 2014) . To meet these goals, it is important to know how to measure health status. It is quite difficult because the concept of health includes both objective and subjective perception of health (Ferriss, 2010) .
Eurostat recommends using objective and also subjective indicators to complement the assessment of certain dimension because both are important in the context of QOL (Diener, 2005; Stiglitz et al., 2009; Eurostat, 2011) and they together determine the overall QOL (Allardt, 1986) .
Objective indicators are well-measured and do not comprise self-assessed health. They include the study of morbidity referring to the prevalence of sickness and disability that characterises population, and the study of mortality relating to the level of death that specifies population (Van den Berg and Lindeboom, 2014; Gavurová and Vagašová, 2014) . Different causes of death explain differences in mortality rates that are closely related to the variable "life expectancy at birth". Pol and Thomas (2013, p. 118) define life expectancy at birth as "the average number of years a hypothetical group born today could be expected to live if current age specific death rates remain constant throughout their lifetimes". Other studies reflect indicator "healthy life years" which combine life expectancy and morbidity data to produce figures for life years lost due to a variety of conditions, such as longstanding disabilities (Hyder et al., 1998) . In other words, it is disability-free life expectancy.
OECD (2013, 2014) regularly issues a publication "Health at a Glance" containing actual values of health indicators. Life expectancy at birth in the EU countries over the period 2004-2012 increased from 75.2 to 77.5 years for men and from 81.5 to 83.1 years for women. When comparing healthy life years at birth in the EU, the average value of years was 62.3 for women and 61.3 for men in 2012. The highest level (above 70 years) was found in Sweden and Malta, and on the other hand, the lowest values of healthy life years (circa 53 years) were in Estonia, Slovak Republic, and Latvia for men. For women, the lowest values were in Slovenia and in Slovak Republic.
Considering the subjective measurement of health status, many studies include the selfperceived health in regard to the specific disease, such as hypertension (Johnston et al., 2007) , diabetes mellitus (Naess et al., 2005) , cancer, stroke (Kowal et al., 2012) , etc. Information about satisfaction with health as a whole is gathered by surveys (Eurofound, 2012) in which the respondents are asked the questions about their health mostly on the 5 or 10 point scale (ordered from the best evaluation to the worst). These results are mostly evaluated within demographic characteristics like age, sex, race or income and educational level of respondents. Eurofound (2012) carried out 3 rd European Quality of Life Survey, in which one of the questions was: How satisfied you are with your health? On the scale from 1 -very dissatisfied to 10 -very satisfied, the average score was 7.3, the best score was recorded in Cyprus (8.4), and on the other hand the worst score was recorded in Latvia (6.6). Higher proportion of Europeans considers their general health as good or very good (64%), whereas less Europeans consider their health as bad and very bad (9%). Based on this literature we decided to assess health as the important dimension of QOL.
DATA AND METHODOLOGY
For our analysis we used data from Eurostat, specifically from module EU-SILC in the EU-28 for the year 2012 (Eurostat, 2015b) . Indicators measuring objective and selfperceived health status of population are the following:
 Life expectancy at birth (LEaB): Data are expressed in years.
 Healthy life years (HLY): Data are averaged for both sexes in each country, and they are expressed in years.
 Self-perceived health (SPH): The questionnaire asks how a person perceives his/her health in general. The respondents can mark one of the answer categories very good/ good/ fair/ bad/ very bad. For this indicator we made index which was calculated as weighted average. Weights are ordered from 1 ´very bad´ to 5 ´very good´. Higher values of index refer to better self-perceived health in population.
 Self-perceived long-standing limitations in usual activities due to health problem (SPLSL): The respondents denote their limitations in activities of daily living due to one or more health problems that lasted at least for the past six months. They can choose from three answers: severely limited/ limited but not severely/ not limited at all. For this indicator we made index which is calculated as weighted average. Weights are ordered from 1-severe to 3-none. Higher values of index refer to smaller long-standing limitations in usual activities due to health problems in population.
Another source of data for our analysis with focus on life satisfaction was Eurofound (2015) . It includes the results of all surveys on QOL for EU citizens, namely European Quality of Life Surveys (EQOLS). For regression analysis we used data from 3 rd EQOLS conducted in 2011-2012 which was obtained individually for each citizen who replied to the questionnaire (available through the UK Data Service). Data in aggregate form for each country is available in interactive database on the website of Eurofound. Specifically, we worked with available data for the EU-28 obtained from EQOLS questionnaire about: age and satisfaction with different dimensions of life (education, present standard of living, accommodation, family life, health, social life, economic situation in country and overall life satisfaction).
We worked with data from the year 2012 to make our analysis comparable with data from EQOLS which is the latest European QOL survey. We use ISO codes of the EU-28 countries, namely: AUT-Austria; BEL-Belgium, BGR-Bulgaria, CYP-Cyprus, CZE-Czech Republic, DEU-Germany, DNK-Denmark, EST-Estonia, GRC-Greece, ESP-Spain, FINFinland, FRA-France, HRV-Croatia, HUN-Hungary, IRL-Ireland, ITA-Italy, LTULithuania, LUX-Luxemburg, LVA-Latvia, MLT-Malta, NLD-Netherlands, POL-Poland, PRT-Portugal, ROM-Romania, SWE-Sweden, SVN-Slovenia, SVK-Slovakia, GRB-United Kingdom. The Czech Republic, Hungary, Poland and Slovakia are countries from The Visegrad group (V4). Baltic countries are Latvia, Lithuania and Estonia.
The intensity of the dependence was evaluated by the means of the Pearson correlation coefficient to meet the first research objective about relationship between health indicators which represents objective and self-perceived health status. MS Excel was used for statistical purposes.
Before the cluster analysis, we transformed data on individual indicators (variables) into a consistent scale (0, 1) according to the next formula based on (Huba et al., 2003) :
(1) if desirable development is increasing with max x i , and
(2) if desirable development is increasing with min x i , where x i is value representing the performance value of the certain indicator and Ix i is normalised value of a certain indicator for i-th country.
To form group of the EU-28 countries with similar characteristics focusing on subjective perception of citizens about their health, we decided to make cluster analysis, specifically, hierarchical (tree) clustering based on Ward's method. The results from this analysis are displayed as a tree diagram called a dendrogram which shows groups of similar countries calculated from Euclidean distances between the objects. Calculations were made in statistical software R by using packages: mclust, NbClust and cluster.
To explore influence of satisfaction with health on overall life satisfaction, we calculated linear regression models. Influence of different variables on dependent variable was explored by the means of linear regression model in various studies (e.g. Deaton, 2008; Saksonova and Vilerts, 2015) . Linear regression model was estimated as an OLS regression by the means of the next formula:
 Y is the dependent variable -satisfaction with life as a whole, defined on the scale from 1 to 10 which refers from very dissatisfied to very satisfied;  β 0 is the intercept term;  X i is a vector which consists of various variables that affect satisfaction with life, partial satisfactions with different life domains on the scale from 1 to 10;  β n are the n coefficients for independent variables, the vector of coefficients shows the impact of the previously mentioned variables on overall life satisfaction;  ɛ is the error term.
FINDINGS
Indicators measuring health
Firstly, we carried out the analysis of objective health level and self-perception about health of the EU citizens. Figure no . 1 suggests that countries with higher life expectancy at birth consider their self-perceived health better. From the figure, we can see two groups of countries from which those with higher level of economic development have higher life expectancy at birth (e.g. Austria, Netherland, Sweden). The V4 (The Czech Republic, Hungary, Poland and Slovakia), Baltic countries (Latvia, Lithuania and Estonia), Bulgaria and Croatia form the second group which is characterised by lower level of life expectancy at birth relating to lower level of self-perceived health. There are also some exceptions from the main tendency, e.g. Romanian people perception of health is much better than objective health status in contrary to Portugal where people are more deprived about their health than other countries with the same level of life expectancy at birth.
Source: own processing based on data from Eurostat, 2015a Figure no. 1 -Relationship between Life Expectancy at Birth and Self-perceived Health Index
We explored the correlation between all indicators of health described in methodology part. As we have expected, all correlations are positive, but their strength is not high. The highest correlation (0.622) is between life expectancy at birth and self-perceived health. Cohen (1988) defines correlation above 0.5 as a high strength. Higher life expectancy in each country is positively correlated with level of self-perceived health. It can be due to the fact that wealthier countries with better life conditions have higher life expectancy at birth, therefore less premature deaths are expected, as well as lower level of morbidity and better self-perceived health (Gay et al., 2011) . Correlation findings between other indicators varied from 0.12 to 0.372 what indicates from weak to medium strength of correlation. These findings refer to the need of considering both indicators of objective and self-perceived health. The results from correlation analysis are shown in Table no. 1. Eurostat, 2015a The results from hierarchical clustering for all health indicators are represented in the Figure no. 2. Cluster analysis requires the specification of the optimal number of clusters to extract. We used a plot of the within groups sum of squares by number of clusters extracted. Further, we ran cluster analysis in statistical software R with 3 clusters. As we can see from the Table no. 2, the first cluster includes countries with the worst values of selected health indicators. This cluster has the lowest values of objective health status indicators (LEaB, HLY). On the other hand, standard deviation of self-perceived health status indicators (SPLSL, SPH) is the highest, and that reflects higher differences in self-perception of health in this cluster. The mean value of LEaB (75.2) is lower when comparing to other two clusters (80.2; 80.6). HLY also performs the lowest value, on the other hand, its standard deviation is the lowest, and that means that there is no large difference between countries. SPH states the highest value of standard deviation from all health indicators (4.0), as is seen in the first cluster. That reflects the largest discrepancies in self-perception of health in these countries. Minimum value of SPH is 65.5, while maximum value is 77.4.
The V4 and Baltic countries abandoned the path of building socialism under the leadership of the Communist party and went to the transitive phase in the early 90s of the 20 th century. Former Eastern bloc countries achieved significantly worse health outcomes, probably due to the worse environment, neglected investment and poor organisation of the health care system. A common feature of the former Eastern bloc countries was also publicly funded health care system which reduced the motivation of people to invest in their health. For these countries is typical low effectiveness of using resources, out of date information and communication technologies and corruption .
The second and third clusters have better average values of health indicators when comparing to the first cluster. This is especially visible in indicators LEaB and SPH. Analysis of SPLSL indicator reveals that the second cluster has the lower value (87.6) of the indicator comparing to the first cluster (88.9), while the third cluster states the best value of all (92.0). These findings are interesting in the view of our assumption that last two clusters should be more similar. Moreover, standard deviation of the third cluster is identical to the first cluster (2.1). We can again highlight the unexpected similarity.
Health and QOL
This part aims to explore influence of partial satisfaction with health on overall life satisfaction. We take subjective perception of QOL as the main indicator. In the EQOLS, subjective perception of QOL is measured by a question about evaluating the satisfaction with life as a whole. The Eurofound questionnaire includes the scale from 1 to 10 which refers from very dissatisfied to very satisfied. In the Figure no. 3, we can see three groups of people. The first group of dissatisfied people denoted their satisfaction with life from 1 to 3, the second group of satisfied people from 4 to 6, and the last group of very satisfied people from 7 to 10. In each group there are people who are satisfied with their health from 1 to 10 (ranging from very dissatisfied to very satisfied).
We can point out the tendency that in the group of dissatisfied people there is approximately similar number of people in each category of health satisfaction. The number of people who marked 1 is approximately the same as the number of people who marked 10. This can be due to fact that partial satisfaction with health has only little influence on the most deprived people. On the other hand, in groups of satisfied and very satisfied people, there is tendency of increasing partial health satisfaction with overall life satisfaction. It suggests that health is not deciding determinant in shaping overall life satisfaction. This observation complies with the findings of Bem and Michalski (2014) . Further, we compare this finding with the results of three linear regression models in which dependent variable is satisfaction with life as a whole and 9 independent variables are: age (measured in years), satisfaction with various domains of life (scored from 1 to 10) (see Table no . 3). '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1. Source: own calculations in R
We calculated three linear regression models for every cluster of countries from the previous cluster analysis to explore the differences between clusters. All three models show the significant influence almost in all different life dimensions on overall life satisfaction, except for satisfaction with education in the first and the second model. When we focus on the satisfaction with health, the highest value of estimator (0.094566) is observed in the first cluster of economically less developed countries. In the second cluster of countries the value of estimator decreases slightly (0.0922850), and the third cluster of countries reports the lowest value of estimator (0.045653), although still with positive significance. This analysis confirms that partial satisfaction with life has the highest effect on overall life satisfaction in the first cluster of economically less developed countries and the lowest effect in the third cluster of countries with the higher level of economic development. This finding is based on the values of estimators.
When we consider various partial dimensions of QOL in all models, the highest positive effect is recognised in "Satisfaction with present standard of living", then "Satisfaction with family life and with social life", and finally "Satisfaction with health" which appears to be less important compared to them. This can point out that overall life satisfaction is shaped by various life domains and that partial satisfaction with health is on the third place from all independent variables in our models. However, in our analysis, we considered only limited number of selected variables. In real life, QOL and overall life satisfaction are influenced by more determinants and life circumstances (Veenhoven, 2006) . Further, we calculated health index as average value of all used health indicators, namely LEaB, HLY, SPLSL and SPH. Figure no . 4 reflects on relationship between health index and subjective perception of overall life satisfaction. Value of correlation coefficient is nearly 0 which indicates no relationship between health index and overall life satisfaction in the EU countries. This finding does not confirm our expectation about positive relationship between health of population and overall satisfaction with life.
CONCLUSIONS
The paper aims to assess health as the important dimension of QOL and its effect on overall life satisfaction in the EU countries. Firstly, we ran cluster analysis which identified three clusters of countries based on level of health indicators. We used these groups of countries for further analysis.
Our first question about relationship between indicators of objective and self-perceived health status is only partially confirmed by results of correlation analysis. All correlations are positive, but the high correlation is only in one case. Other indicators are only weak correlated, so we can assume that indicators of both objective and self-perceived health status are important when assessing health of population, and they should not be used alternatively. Influence of satisfaction with health on overall life satisfaction is the subject of second research objective. Our results confirm significant positive influence. We found that in economically less developed countries of the first cluster there is the highest influence of health satisfaction on overall life satisfaction, compared to the other two clusters. Satisfaction with health is also less important in the group of dissatisfied people. Furthermore, impact of partial health satisfaction on overall life satisfaction is not the highest from all considered partial life satisfactions. In contrast to our expectations, we did not find the relationship between calculated health index and overall life satisfaction of people in the EU countries. This can be due to the simplification and limited number of indicators in health index.
Our research was limited by several factors that may be addressed in the future. Firstly, the sample period of 3 rd EQOLS (2011 EQOLS ( -2012 ) is rather short due to publically unavailable data. However, we decided to work with the latest data from the area of QOL because time analysis is not the aim of the paper. In case of considering longer and more consistent time series, time development analysis of health status and satisfaction trends would be vulnerable in creating the policy recommendations. Moreover, consideration of higher number of indicators and analysis of differences between various demographic groups and country regions could provide more detailed and relevant insight on QOL issues. Consequently, better policy recommendations to improve health status of population can increase QOL in the countries and regions. Further, for our analysis we used simple technique of linear regression modelling which can be helpful in same context. On the other hand, findings from research could be enhanced by the means of more advanced and sophisticated econometric methods which can take into consideration more factors of life satisfaction and provide more relevant findings, e.g. multinomial logistic regression, etc.
Despite some above mentioned limitations, our paper brings beneficial results in the field of QOL which can serve for the future research.
